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Brown & Root USA, Inc. 

Calculation Worksheet Sht. No.: 

Client: SUN Oil Job No.: RC-0086 
------------------------------------------------------------------------Subject: LATERAL EARTH PRESSURE DUE TO STRIP LOAD . iCov~AIL. Sf)Gc I lz.Ar£ II( 
--------------------------------------------=-~------------------Based On:U.S. SHEET PILE DESIGN.,..--pwij. No.: 
D;; ~--By ;-RD iii-- --Ck; d-By; i~~;,;;J.pp~-By;---------· o;t; ;----i2io1 i92-
=-----------------------------------------------------------------------INPUT 
---------

l - 5.75 
Ac.t~•''-? [ffl D 

o .. 1p. . k .. 

~ : 
0.46 
0.68 
1882 
12.5 

Location of strip, ft) 
Location of strig; based on ratio to H) 
Width of strip; ased on ratio to H) 
Value of surcharge, psf) 
Wall Height, ft) 

w - 8.5 
DEFINITIONS 

Width of strip, ft) 

GAMl • ATAN(m/n) 
GAM2 ,.. ATAN( (m+k)/n) 
ALPHA• GAMl + B£TA/2 
BETA• GAM2 - GAMl 

PRESSURE DISTRIBUTION (SIGMA) 

. n GAMl GAM2 ·ALPHA 

0.05 1.46 1.53 1.49 
0. 15 1.26 1.44 1.35 
0.25 1.07 1.35 1.21 
0.35 0.92 1.27 1.10 
0.45 0.80 1.19 1.00 
0.55 0.70 1.12 0.91 
0.65 0.62 1.05 0.83 
0.75 0.55 0.99 0. 77 
0.85 0.50 0.93 o. 71 
0.95 0.45 0.88 0.66 

BETA SIGMA Ai*yi 

0;.06 153.47 119.90 
0.18 419.09 982.25 
0.28 589.79 2303.85 
0.35 663.59 3629.00 
0.40 667.12 4690.68 
0.42 629.63 5410.92 
0.44 572.67 5816.14 
0.44 509.49 5970.63 
0.43. 447.43 5942.44 
0.43 390.06 5790.00 

---------------------------------------------------------------TOTAL • 5042.34 40655.82 
------------------------------------------~--------------------

RESULTANT• .l*H*SIGMA(TOT) • 6302.93 lbs , { ,A'fawui•a.l Cales 
.Js. GS'Jo ~ rz. ""'"''1 vJjovl. fl Yt. P 

LOCATION• TOTiAi*yi)/RESULTANT • 6.45 ft 
RAT-IO• LOCATI N/H • . 0.52 

------------------------------------------------------------------------
WKSHT 
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DESIGN SOIL PROPERTIES 
SUN OIL-MCAP 

ML3626-20 
JO 4/8/92 

REVISED 4/23/92 

STRATUM F STRATUM F STRATUM IA STRATUM 18 SfflATUM IC STRATUM 2 STRATUM 3 
"LOOSE" FILL "DENSE" FILL SILT/CLAY RECENT OLD SAND ANO DECOMPOSED 

SOIL DESCRIPTION SPT clO SPT i 10 ORGANIC ORGANIC GRAVEL ROCK 
SYM80l. SILT/CLAY SILT/CLAY 

UNIT WEIGHT (ad) V 105 125 130 90 100 130 130 
BUOY. lJIIIT WEIGHT (ncr) vb 43 63 68 28 38 68 68 
ANGLE OF INTERNAL FRICTION(") " 5-10 20 IS 10 IS 38 . 25 
CQiESION (osr> C 100-300 200-500 1200 600 800 0 2500 
ADHESION (nsr) Cl 50 ISO 700 -400 · 500 0 1500 
POISSON'S AA TIO " 0.2-0.4 0.2-0.4 O.J 0.4 0.4 0.2 0.3 
ACTIVE EARTH PRESSURE COEFF. Ka I'll 0.83 ,~ 0.50 ~o 0.59 1P 0.70 0.59 0.24 0.41 
AT-REST EARTH PRESSURE COEFF Ko "" 0.91 ..,_ 0.66 (.0 0.74 ,s,\ 0.83 0.74 0.38 0.S8 
PASSIVE EARTH PRESSURE COEFF. Ko 1.19 . 2.03 1.70 1.42 1.70 4.00 2.410 
FRICTION FACTOR tan I 0.3 0.3 0.4 0.3 0.3 0.4 0.4 
C(UFICIENT Of PERMEABILITY IC 5.0E-04 5.0E-04 I.OE-06 1.0£-04 I.OE-04 I.OE-03 I .OE-OS 
(cm/sec) S.OE-05 · S.OE-05 I.OE-07 5.0E-06 5.0E-06 I.OE-OS I.OE-06 

NOTES: I 
.,. C.e.,1-JC/L~ • ADHESION ANO FRICTION FACTORS ARE FOR SOILS AGAINST ROUGH CONCRETE ....S A½ VMS .M~ 

• fill SOIL PARAMETERS VARYAPPR£CIABlV FA01 LOCATION TO LOCATION. VALUES;STATEO ARE ~VERAGE ' 
i I ! ' I I 
I I I 
I ! I 

1
SHEET I Of 21 ! 

i ' : kABLE 6.0 
i 

I 
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I 

~ fflt1\"'"-! Ri.c.n,l.. ~~eL) 
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Calculation Worksheet Sht. No.: 1) 
---=----== ~=------=------=-------------------=----------------=-=--===-· 
Client: SUN REFINING Job No.: RC-0086 
-----------------------------------------------------------------------· Subject: EQUIVALENT FLUID FOR AT-REST & ACTIVE LATERAL EARTH PRESSURES 
-----------------------------------------------------------------------· 
Based On: SOILS REPORT Dwg. No·.: 

~~~=~!!=~=:=----~~~=~~~-~!..1.!t~~~=~~!---==-~=--~==:---=~~~~=~=~-if-::: ____________ _ 
AT-REST PRESSURE 

WET. WATER BUOY. 
STRATUM UNIT WT. UNIT WT. UNIT WI'. 

· (pcf) (pcf) (pcf) 
G Gw Gs Ko 

EQUIVALENT FLUID 
Above --------- Below 
Water --------- Water 
G*Ko Gs*Ko Gs*Ko+Gw 

------------------------------------------------------------------------
F LOOSE 105 62 43 0.91 96 39 101 
F DENSE .125 62 63 0.66 83 42 104 
1A 130 62 68 0.74 96 ·50 112 
1B 90 62 28 0.83 75 23 ,es 
1C 1'00 62 38 0.74 74 28 90 
2 130 62 68 0.38 49 26 ,e0 

------------------------------------------------------------------------

ACTIVE PRESSURE 

WET WATER BUOY. 
STRATUM UNIT WT. UNIT WT. UNIT WT. 

(pcf) (pcf) (pcf) 
G Gw Gs Ka 

EQUIVALENT FLUID 
Above --------- Below 
Water --------- Water 
G*Ka Gs*Ka Gs*Ka+Gw 

---------------~--------------------------------------------------------p LOOSE 105 62 43 0.83 87 36 -98 
PDBNSB •125 62 63 0.5 63 32 .. 94 
'1A 130 62 68 0.59 !11 40 !1()2 
1B 90 62 28 '0.7 :63 ·20 t82 
1C 100 62 38 · 0.59 59 22 i:94 
2 130 62 68 0.24 31 16 '78 

•m•a=•===m==================•===========---=--=-==-----=--===-=--c=•-==-

WKSHT 

\i 
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Brown & Root USA, Inc. 

Calculation Worksheet Page: 

Client: SUN OI~ . Job No.: RC-0086 
------------------------------------------------------------------------
Subject: ELEVATION OF DREDGE LINE & FREE HEIGHT OF SHEETPILE 
- - -- ---- ---- -- -------- -- --- - - --- -.- - - - - --- - -- - - --- - - - - - - --
Based On:PRELIMINARY PROFILE Dwg. No.: 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - :.. - -l- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ·- - - - -
Des. By: MED Ck'd By:7! l>'IJttaNApp. By: Date: 7/28/92 
======•========s==================•===~=z==============m~==========c 

Pipe Slope= 0.0034 
Pedestal Height= 2.00 (feet) 
Base Slab Thickness (Sta. 0 to Sta. 2450) = 1.75 (feet) 
Base Slab Thickness (Sta. 2450 to Sta. 3534) = 2.83 (feet) 

------------------------------------------------------------------------
Boring# Station Pipe Inv.B.O.C. T.O.W. Wall Ht. Strat Drdge Lne H 
------------------------------------------------------------------------
B-37-1 0 12.20 8.45 16 5.80 13.9 8.45 7.55 
B-37-2 220 11.45 7.70 16 6.55 2.2 2.20 13.80 
B-37-3 450 10.67 6.92 16 7.33 3.8 3.80 12.20 
B-37-4 600 10.16 6.41 16 -7.84 7.2 6.41 9.59 
B-37-5 800 9.48 5.73 18 10.52 2.2 2.20 15.80 
B-37-6 1000 8.80 5.05 18 ~11.20 4.5 4.50· 13.50 
B-37-7 1200 8.12 4.37 13 6.88 4.7 4.37 8.63 
B-37-8 1525 7.01 3.26 13 7.99 2.0 2.00 11.00 
B-37-9 1610 S-rEf> 6. 73 2.98 11.5 6.77 -0.5 -0.50 12.00 
B-37-10 1730 5.21 1.46 11.5 8.29 4.1 1.46 10.04 
B-37-11 1900 c} 4.63 0.88 11.5 8.87 -1.2 -1.20 12.70 
B-37-12 2150 t ( 3. 78 0~03 10.5 8. 72- -0.3 -0.30 10.80 
B-37-13 2250 .., ;. 3.44 -0.31 10 8.56 -2.5 -2.50 12.50 
B-37-14 2500 ! ... 2.59 -2.24 9.5 8.91..;- -2.8 -2.80 12.30· 
B-37-15 2700 vi l 1.85 -2.98 9 9.15 2.3 -2.98 11.98 
B-37-16 2900 1.17 -3.66 9 9.83 -0.2 -3.66 12.66 
B-37-17 3075 ~ 0.58 -4.25 8 9.42 1.0 -4.25 12.25 
B-37-18 3300 Q:. -0.19 -5.02 7.5 9.69 -1.5 -5.02 12.52 
B-37-19 3500 -0.86 -5.69 7.5 10·. 36 -4.5 -5.69 13.19 

• 
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Appendix A 
Subgrade Drag Theory 
The amount of reinforcing steel required for slabs on 
grade (highway as well as airport) is frequently deter­
mined by the subgrade drag theory. In this theory the 
onlv factor taken into account is contraction of the 
slab due to shrinkage. This can be understood by ref­
erence to Figure 7 which shows a crack formed in the 
middle of the slab length. · 

FIG. 7-SUBGRADE FRICTION FORCES 
··-----··-- ---------·~----·· 

The friction between the slab and subbase caused 
excessive tensile stresses in the shrinking concrete and 
these stresses caused this crack. As the slat, tends to 

The required area of steel, As. per foot of width (or 
length) to keep the crack faces in pra~tical contact is 
obtained by dividing P by. fs. 

. FLW . 
As= -- · · · · · · · · · · · · · · · · · · · · · ·(2) 2fs 

Where: fs = Allowable stress in the steel in pounds 
per square inch (psi). 

In an earlier edition of their advisory circular, the 
FAA established_ a value for the subgrade friction of 

F = o.5s5J¥ · · · · · · · · · · · · · · · · · · · (3) 

Where: T = Slab thickness in inches 

For example, this formula would indicate a coeffi­
cient of subgrade friction. F, oi 1.27 for a 16" thick, 
75'-0" long slab and an F of 1.31 for an 8" thick, 
40' long slab. . 

Substituting this and taking the weight of the con­
crete as 150 pounds per cubic foot or 12.5 pounds 
per square foot per inch of thickness gives the formula 
for determining the amount of reinforcing steel that 
appears in the current FAA requirements: 

As= 3.7 LtTT ........ · .......... (4) 
-

shrink further, its motion awav from the crack is con- · ------ -···- -· ·- -- -- · · --
servatively considered to be re~isted by these frictional · The FAA specified allowable working stress is 43,000 

psi for smooth wire and 47,000 psi for deformed wire. 
forces acting at the bottom of the slab. Therefore, the These values are approximately two-thirds of the 
total force developed on either side of the crack is specified minimum yield strength. 

L 
_ P= 2 FW·····'.···············(I) 

Where: L = Slab length (or width) in feet 
F = Coefficient of friction between. the 

slab and subgrade1 · 

W = Weight of slab in pounds per 
square foot 

1 In the case of an overlay. this is the coefficient of friction 
between it and its suppon. 

2 AC: 150/532D-6A Date: September 15, 1971 

For example, this formula indicates a required steel 
area, As, of 0.224 square inches per foot of smooth 
wire or 0.205 square inches per foot of deformed 
wire for a 16" thick 75'-0" long slab. 
Equation (4), has been used to develop the required 

steel areas used to prepare Tables 1 and 2 which sug­
gest fabric styles for various combinations of slab 
thickness and length. · 

13 
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Interlocking 
Because ball and socket dimensions 
are the same tor all Bethlehem sheet 
piling sections, all sections can 
interlock with one another in either 
of two arnmgements: 

I 

PZ27 

t 
w· I 

I 
I 
I 
I 
I 
I -----r 

-~----- 19.69"'--:--: 
I 0.60" 

I 

16. 1· I 
I 

I 

NORMAL 

0.60" 

t 
+ 

I 
I 
I 
I PZ40 

..... 0.5()" I 
I 
I 
I 
I --------r 

Surface Area. 
Weight in Founds 

Moment of Section Modulus, in.3 SQ ft per lin ft of bar 

Section Area. Nominal Perlin Per SQ ft Inertia. Single Perlin Total Nominal 
Designation SQ in. Width, in. ftof bar of wall in.• Section ft of wall Area Coating Area• 

PZ22 11.86 22 40.3 22.0 154.7 33.1 18.1 4.94 4.48 

PZ27 11.91 18 40.5 27.0 276.3 45.3 302 4.94 4.48 

PZ35 19.41 22.64 66.0 35.0 681.5 91.4 48.5 5.83 5.37 

·Z40 19.30 19.69 65.6 40.0 805.4 99.6 60.7 5.83 5.37 i 
( ) .des socket ,ntenor and ballot intertock. · 
\__-,~ grades: Betnlenem steel Sheet piling can be supplied in standard ASTM A328 grade and in 

rugn-strengtMow-alloy grades ASTM A572-Grade SO and ASTM A690. 

1 
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applied to lateral reinforcement in horizontal members 
and the term .. ties., to those in vertical members. 

Tension tie member-Member having an axial tensile 
force sufficient to create tension over the entire cross 
section and having limited concrete cover on all sides. 
Examples include: arch tics, hangers carrying load to an 
overhead supporting structure, and main tension cle­
ments in a truss. 

Yield strength or yield point (f1)-Specified minimum 
yield strength of yield point or reinforcement in pounds 
per square inch. 

8.2 CONCRETE 

The specified compressive strength; f;. of the con­
crete for each part of the structure shall be shown on the 
plans. The requirements for f; shall be based on tests of 
cylinders made and tested in accordance with Section 
4-Division II. 

8.3 REINFORCEMENI' 

8.3.1 The yield strength or grade of reinforcement 
shall be shown on the plans. 

8.3.2 Reinforcement to be welded shall be indicated on 
the plans and the welding procedure to be used shall be 
specified. 

8.3.3 Designs shall not use a yield strength, f 1, in 
excess of 60,000 psi. 

8.3.4 Deformed reinforcement shall be used except 
that plain bars or smooth wire may be used for spirals 
and tics. 

8.3.5 Reinforcement shall conform to the spccif aca­
tions listed in Division II. Section S. except that, for rein­
forcing bars, the yield strength and tensile strength shall 
correspond to that determined by tests on full-sized 
bars. , 

PartB 
ANALYSIS 

8.4 GENERAL 

AJI members of continuous and rigid frame structures 
shall be designed for the maximum effects of the loads 
specified in Articles 3.2 through 3.22 as determined by 
the theory of elastic analysis. 

8.S EXPANSION AND CONTRACTION 

8.S.1 In general, provision for temperature changes 
shall be made in ·simple spans when the span length ex­
ceeds 40 feet. 

8.S.2 In continuous bridges. the design shall provide 
for thermal stresses or for the accommodation of thcnnal 
movement with rockers, sliding plates, elastomcric pads, 
or other means. 

8.5.3 The coefficient of thermal expansion and con­
traction for normal weight coocrcte may be taken as 

4,0~~-~~-~ 

8.5.4 The coefficient of shrink•ge for normal weight 
concrete may be taken u:Q..Q!JC!L 

8.S.S Thermal and shrinkage coefficients for light­
weight concrete shall be determined for the type of light­
weight aggregate used. 

8.6 ~ 

8.6.1 Any reasonable assumptions may be adopted for 
computing the relative flexural and torsional stiffnesses 
of continuous and rigid .frame members. The assump­
tions made shall be consistent throughout the BJµ1lysis. 

8.6.2 The effect of haunches shall be considered both 
in determining moments and in design of members.. 

8.7 MODUWS OF ELASl'ICITY AND 
POISSON'S RATIO 

8.7.1 The modulus of elasiicity;~Ec. for concrete may 
be taken as w!:·' 33 v'if in psi for values of We between 
90 and 155 pounds per cubic foot. For normal weight 
concrete (we = 145 pcf), ~ may be considered as 
57,000~ · 

8. 7 .2 The modulus of elasticity;.~. for nooprestresscd 
steel reinforcement may be taken as 29,000,000 psi. 

8.7.3 Poisson's ratio may be assumed as 0.2. 

8.8 SPAN LENGTH 

8.8.1 The span length of members. that arc not built in­
tegrally with their supports shall be considered the clear 



0 

0 

6 

0 

6 

"· J.J.~.1.1 

elevation of the center of gravity of the exposed area of 
the superstructure. 

Trusses Girders 

Skew Angle l..aaeral Longillldinal Lalcral Longitudinal 
of Wind Load Load Load Load 

Degrees PSF PSF PSF PSF 

0 75 0 so 0 
15 70 12 44 6 
30 65 28 41 12 
45 47 41 33 16 
60 24 50 17 19 

The loads listed above shall be used in Group II and 
Group V loadings as given in Article 3.22. 

3.15.2.1.2 For Group m and Group VI loadings, 
these loads may be reduced by 70 percent and a load per 
linear foot added as a wind load on a moving live load, 
as given in the following table: 

ShwAngle 
ofWmd Lalenl Load lnngirudinalLoad 

Degrees lb.Jft. lbJft. 

0 JOO 0 
IS 88 12 
30 82 24 
45 66 32 
60 34 38 

This load shall be applied at a point 6 feet above the 
.deck. 

3 .15 .2 .1.3 For the usual girder and slab bridges 
having maximum span lengths of 125 feet the following 
wind loading may be used in lieu of the more precise . 
loading specified above: 

W (wind load on structure) 
SO pounds per square foot, transverse; 
12 pounds per square foot, longitudinal; 
Both forces shall be applied simultaneously. 

WL (wind load on live load) 
100 pounds per linear foot, transverse; 
40 pounds per linear foot, longitudinal; 
Both forces shall be applied simultaneously. 

3.15.2.2 Forces Applied Directly to the 
Substructure 

The transverse and longitudinal forces to be applied 
directly to the substructure for a 100-mile per hour wind 
shall be calculated from an assumed wind force of 40 

pounds per square fooL For wind directions assumed 
skewed to the substructure this force shall be resolved 
into components perpendicular to the end and front ele­
vations of the substructure. The component perpendicu­
lar to the end elevation shall act on the exposed substruc­
ture area as seen in end elevation and the component 
perpendicular to the front elevation shall act on the 
exposed areas and shall be applied simultaneously with 
the wind loads from the superstructure. The above loads 
arc for Group II and Group V loadings and may be 
reduced by 70 percent for Group ill and Group VI load­
ings, as indicated in Article 3.22. 

3.15.3 <mrturning Forces 

The effect of forces tending to overturn structures 
shall be calculated under Groups II, m, V, and VI of 
Article 3.22 assuming that the wind direction is at right 
angles to the longitudinal axis of the structure. In addi­
tion, an upward force shall. be applied at the windward 
quarter point of the transverse superstructure width. 
This force shall be 20 pounds per square foot of deck 
and sidewalk plan area for Group II and Group V combi­
nations .and 6 pounds per square foot for Group m and 
Group VI combinations. 

3.16 THERMAL FORCF.S 

Provision shall be made for stresses or movements 
resulting from variations in temperature. The rise and 
fall in temperature shall be fixed for the locality in wbic:h 
the structure is to be constructed and shall be computed 
from an assumed temperature at the time of erection. 
Due consideration shall be given to the lag between air · 
temperature and the interior temperature of massive con­
crete members or structures. 

The range of temperature shall generally be as fol­
lows: 

Metal Structures 
Modenre clilDlle. from O to 120°F. 
Cold clima1e, from - 30 to 120"F. 

Concrete Suuctures 

Modenle c:limllc ......... . 
f Cald Oimlle ............ . 
I· ..ie.,-•. ---·~ • ..._ 

3.17 UPLIFr 

Tempea.mue 
Fall 

3.17.1 Provision shall be made for adequate attach­
ment of the superstructure to the substructure by ensur­
ing that the calculated uplift at any support is resisted by .· 
tension members engaging a mass of masonry equal to 
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TABLE 1 Physical Property Aequlntments of ACPS Thermal lnaulation 
. · Hoff 1-The values for properties listed in 1his table may bD lffacted by the prasence of a ufac8 Blml which is a IIISldl of 1h11 i'lllnJfactl.mg process. Where boeras 

,,...---...__ .. 1111518d with ~ 1hls ccndltlcn Will be noted in Iha mt report. 
{ ) NoTE 2-Type Ill has been deleted because it is no lcnger l'llilable. ~ , 
\J Property 

ii-;ty. 1n1111>/ft3 (kg/m3) o. 10 112> o.90 (15) 1.15 (1 B) 1.35 122, 1 .35 (22) 1.60 126) 1 .80 (29) 1.80 (29J 2.20 (35) 3.00 (48) 
Thllffllll resiStance ol 1.00 in. 

(25.4 nrn) ttlldmess, min, 
F•fl2·~tu (K·rrilfW) 
ffNl6ll'I tempemture: 

25•F (-3.9•C) 
409F(4.4•C) 
75-F (23.9•C) 
110-F (43.3"C) 

3.45 (0.61) 4.20 (0.74) 4.40 (0.77) 4.60 (0.81) 5.80(0.99) 5.60(0.99) 4.80(0.84) 5.60(0.99) 5.60 (0.99) 5.80 (0.99) 
3.30 (0.58) 4.00 (0.70) 4.20 (0.74) uo (0.77) 5.40 (0.95) 5.40(0.95) 4.60 (0.81) 5.40(0.95) 5.40 (0.95) 5.40 (0.95) 
3.10 (0.55) 3.60 (0.63) 3.80 (0.67) 4.00 (0.70) 5.00(0.88) 5.00(0.88) 4.20(0.74) 5.00(0.88) 5.00 (0.88) 5.00 (0.88) 
2.90 (0.51) 3.25 (0.57} 3.45 (0.81) 3.65 (0.64) 4.85 (0.82) 4.65 (0.82) 3.85 (0.69) 4.65 (0.82) 4.65 (0.82) ,us (0.82) 

Ccnij191Sive resiStanCe at 5.0(35) 10.0 (69) 13.0 (90) 15.0 (104) 15.0 (104) 25.0(173) 25.0 (173) 40.0 (276) 60.0(414) 100.0(690) 
1ed yield or 10 s Oeformalion, . 

wtidllMr ocan first 
re- (wllh 111m19 intact), "*'· psi (kPaJ 

f1eXlnl snngth, "*'· psi (kPa) 10.0 (70) 25.0 (173) 30.0(208) 40.0(278) 40.0(276) 50.0(345) 50.0 (345) 60.0 (414) 75.0 (517) 100.0(890) 
IDS Wltl!I' vapor permaance of 

1.00 In. (25.4 nvnJ thickness, 
of max, perm (ngtpm·s·m2) 

Water llbsOrption by total 
lrml8nlian, IMX, volume S 

ng l)!men!lon1II stabity (chMge 

' in dimllllliONI). max. s 10 OXygerl index, min, volumes 
\.. Qmificati0n 

·id 

5.0 (287) 

4.0 

2.0 

24.0 
Type XI 

5.0(287) 3.5 (201) 3.5 (201) 

4.0 3.0 3.0 

2.0 2.0 2.0 

24.0 24.0 24.0 
Type I . Type VIII Type II 

1.1 (63) 1.1 (63) 2.0 (115) 1.1 (63) 1.1 (63) 1.1 (63) 

0.3 0.3 2.0 0.3 0.3 0.3 

2.0 2.0 2.0 2.0 2.0 2.0 

24.0 24.0 24.0 24.0 24.0 24.0 
TypeX Type IV Type IX Type VI TypeW TypeV 

:id 
TABLE 2 Dlmenslona of Cellular Polystyrene lnaulation 

Type 

ar j Widlh, in. (mm) 

XI, I, VIII, II, IX X. IV VI, VI V 

[_ Length. in. (nm) 
, Thlctcness, in. (nm) 

12 to 48 (305 to 1219) 
48 to 192 (1219 to 4877) 
~ to 24 (9.5 to 810) 

16,24,48(406,810. 1219) 
48, 96 108 (1219, 2438. 2743) 
½ to 4 (13 to 102) 

24 (810) 
48, 96, (1219, 2438) 
1 to 4 (2510 102) 

1& (406) 
96 (2438) 
1 to 4 (25 to 102) 

;!fl'-

0 5.1.3.1 Thermal Resistance/Thickness Relalionship-the 
Jf I . thermal resistance (R-value) ofRCPS thermal insulation will 

l vary with thickness. Therefore, when ordering, specify the 
of I R-value or the thickness, or both. For additional inf orma-

i tion, see Test Method C 177 or Test Method C 518, 
5.1.4 Tolerance, if other than specified (see 8.2), 
5.1.S Length and width required (sec Table 2), 
S.1.6 If other than straight edges arc required (see 8.3), iro 5.1.7 If either ship-lap or tongue-and-groove edges arc 

required (see 8.6), 
S.1.8 Tapered Jnsulalion-spccial ordering information. 

3t In addition to other applicable requirements in Section 5 
1n, (Note I), acquisition documents for tapered RCPS thermal 

Y· 
insulation shall specify the following: 

5. l.8.1 Minimum starting thickness, 
5.1.8.2 Slope, in./ft (mm/m), 
5.1.8.3 Average R-value, 
5.1.8.4 Minimum thickness, 
5.1.8.5 Shop Drawings-the tapered insulation supplier ,~· shall provide shop drawings to illustrate installation patterns 

and dimensions for each tapemd module, 
5.1.9 Sampling, if different (see 10.1), 
5.1.10 If a certificate of compliance is required (sec 14.1), 

and 
5.1.11 If marking is other than specified (see IS.I). 

·. ( NO?E I-Physical properties of tapered insulation should be dcter-

0 
Allied on blocks of RCPS thermal imuwion before the insulation is 
PllRd. . 

203 

6. Materials and Manufactme. 
6.1 RCPS thermal insulation sball be formed by the 

expansion of polystyrene resin beads or granules in a closed 
mold, or by the expansion of polystyrene base resin in an 
extrusion process. RCPS thermal insulation shall be of 
uniform density and have ~ntially closed cells. All RCPS 
thermal insulation shall contain sufficient flame retardants 
to meet the oxygen index requirements of Table I. 

7. Physical Requirements 
7.1 Inspection Requirements: 
7 .1.1 The physical requirements listed in this section arc 

defined as inspection requirements (refer to Criteria C 390). 
7.1.2 All dimensional requirements arc descnDCd in Sec­

tion 8. 
7 .1.3 All workmanship, finish, and appearance require-

ments arc described in Section 9. 
7.1.4 Density shall be in accordance with Table I. 
7 .2 Qualifica1ion Requirements: 
7 .2.1 The physical properties listed in this section of the 

specification are defined as qualification requirements (refer 
to Criteria C 390). Thermal resistance, compressive resist­
ance, flexural strength, water vapor pcrmcancc, water ab­
sorption, dimensional stability and oxygen index shall be in 
accordance with Table 1. 

7 .2.2 Compliance with qualification requirements shall be 
in accordance with Criteria C 390. 
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